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(57)Abstract: 

PURPOSE: To effectively process the instructions with 
use of a limited number of registers by preventing the 
input of the basic instructions following the specific one 
that is inhibited to be processed in the same timing as 
others and regarding the basic instructions which 
precede the specific one and can be calculated in the 
same timing as a single instruction word to calculate 
these instructions in parallel to each other. 
CONSTITUTION: Each of suppressors 1 to M decides 
the value of the instruction continuation suppression bit 
of every input basic instruction. If this bit value is equal 
to 0, the instructions that are processed in the same 
timing and in parallel to each other are decided. If the bit 
value is equal to 1 . the subsequent instructions are 
suppressed to be inputted to a decoder 4. Then a range 
covering a basic instruction row where the instruction 
continuation bits of value 0 are continuous through a 
basic instruction of an instruction continuation bit of 
value 1 emerging after a series of instruction 
continuation bits is regarded as a single instruction word. These instruction words can be 
processed in the same timing up to M pieces. That is, the length of single instruction words that 
can be processed in parallel to each other can include M pairs of them when the numbers P of 
basic instructions are set at 1 . 2...M. 
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S:f:^^(A4) $A:^L, ^^^Sl^Sf-:; hglffiS 
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[0060] 8 7li}iPihS7T*fco-C, t^vV^^lO 
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^^^SEJiSe-:; hei£ii^7 5(7)«ltti^S$A:^3-r^o 
aiiliS§8 stt^^s^SJi^e-:; h5{i<^ro?^cC<7)r*^>^^ 
^ A 5 $iiia*i±-C7^ =3—5^6 (zA:ti1-^o 

[0 0 6 9] Keitti§§7 6(*^*^^ 

AO, A1, A2, A3, A4CD^^^^^^e*V h 

(0) <i:S*^^A5(0^*ffijSfiSev h(i) *A:^-r 
^LT, }IilJh^8 6liS2^:^^BOi:^^,mSIJiS 
hgl£liS7 6 0eai*SS*A^-r^o ffllJhS8 6li 

'^^wmn%\zv h(zi *^fc^<7)-e^2^^^BocDSM 

[ O O 7 0 ] ^^SgSIJi^ f V 7 7 (*^*^^ 

AO, A1, A2, A3, A4<0^^filSIJi^e-;/ h 

(0) <b^^^^A5(D^^«ijaji^e*v K(i) ^s*^ 

^B0(7)^^«SEfi£e*:; h(0) ^AAi-r-So ^LT, 
fflljl:S8 7(i^2^^^B 1 ^^^SlSIJiSe^y hglffiii 
7 7(Dgiaii^S*A*-r-&o fflih^s 7(i^^»g|ti^ 

e-y hici *<fe5or*^*^^Bi (DiiiasffliiL-r'So 

[00 7 1 ] 7^=1 — ^1, r=i— '5*'2, 5^3, 7^ 

a-isr4, T^zi-iSrs, ^n— jre l*^*i,^*ifcA*^ 

tlfc^:*:^^ (AO, A1, A2, A3, A4, A5) 
^T^a-K-r-So #7^ri-^T?T=i-K**ifc»:*^^ 
Ii^*L^*ilcS«!**i^;1lffSlcA:ti*+L, 

^LT, SI»SSii^;K^^n<7)3ia:§& (1-6) \- 
gg!**L^Ui>;^^SrB'3 (1-6) lc«}t$;K^o 
[00 7 2] ll4li*^^OllJ£e«1 r*fcoT, Ui^X 

T, 1 2 OfigJ^S^^g-efcoT, Nt*':;hcDS*^ 
2 1 A^PH (P=1,2, - -- -,1^/1 (g:^u 

[00 7 3] 1 2 1 l±S:*:^^g"t:fc^e I3 0(i7^i3 
-^ep-e&or, Ta-^1, 7^=1— isr2, 
3, 7^zi--$r4, 7=^3— $r5, T^a— 5^6lZcky=tS)$* 

[0 0 7 4] 1 3 1 lijUSSPT'fcoT, ;1I^SIi, 
f§2, ;1l®:^3, ;1l®^4, >1IS::g§5, ;1IS:^6|cJ:y 
fltiS**t^t,a)T*&^o 1 3 2liUv^:x.^§PT'&-:3T, 
UvX^^rai, l>i?X^Sra2, Ui^X^i^ras, U 

i?::?.^^rai4, uvx^^PpTs, ui?xi$'srBi6(Cci:y 

[0 0 7 5] 13 2,\t.i^V'^T UvX^-C&oT, |uS 
«i#L, /Hacgi C7)ji^fcj;y Ui>x$i^FBl1 (cA:tt^ 
[0 0 7 6] 1 3 4l*y^*:;:7T ue>X^-C&oT, SIS 

^1 0fi^(c,ty uv^x^^r^ii ot^-'Si ^sitffity, 

r, /<';/:7r UvX^ 1 3 4CD-X— -5^ ^It^LTSi^ 
L, ;1ls:il2(7)Ji^fcj:y ui>x^srB^2icA:b-r^4* 



(7) 
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[00 7 7] 1 3 6iiy<':/:77 Uvx^r^feor, 

II 2 <D (z J: y U i?X ^ 2 (7>T^— 51 * g Its? y , 

Sftt"^=t<DT*fe^o 1 3 7ri/^':/::7r Uvx^'r:&-:5 
[0078] 1 3 8li/<'v:77 Ui/x^-cfeor. 

m 3 <Dji^(z J: y U'i;^^ ^PbI 3 <d^— $i ^sitst y , 

/^•:/:7T Uv?;^^ 1 3 8(7)ir— ^$^:¥L"Cfti^ 

[00 7 9] 1 4 o(*Av:77 ui^x^-e&or, /HS: 
i§4ofi^iz^y ui;x^^FBi4<D-?-'$issit5ty, 

[0080] 1 4 2i*/<*:/:7r uvx^i-efeor, Sl^ 
^ 5 ofi^fc J: y u sfbI 5 <D7^-iSi sgitst y , 
e}f-r^t,<Dr'&^o 1 4 3ii/^:/:7TUvx^-t?fc^ 

[008 1] 1 4 4(*y^*;/:7T UvX^i-rrfeor, JUS 

[0082] Ae{t^M^^^mV&-oX, ^(7)^* 
UvX^ (a) 1 3 4fzUvX^^FBl1 
CDrt^*Si#*-y:^X hT^^ (store Re g-v 
a) ^^t?t(DT*fe-5o 

[0083] 1 4 7li:gJ^^^^Sr*&or, -€-<7>S;$: 
^^2fi/<':;^T Uv?X^ (b) 1 3 5(Df^§*UvX^ 
^rBl2lCP— K-r-S^^ (Load b^Reg) ^-g" 

[0 0 8 4] UvX4i2gr^10rBlT-T-^SS*^T31t^ 

[0 0 8 5] ^-r, sj^^^^g 1 4 6 cds*:^^ 1 rz 

/^*>:7T L/i/X^ a (/^*y :77 L/i^X^ 1 3 4) iZUi/ 
X^^PbII hT-r^^* (store Re 

^^A(7>IH^(zti&oTa>y^-<^|Zj:y/d:*H-&) , 

•v:7TUi>x^ (a) icuvx^sreii (Drt§*«it^-y- 

^„ 53^(^7"— $r Sglt5St^Ui^X^Srpl2fr>^£5-r^S 
*^^2lCy<-;:7T L/v>X^ b Opfc3§S U vX^ ^PbI 2 
(ZP~ K-^^^^ (load Reg->b) ^-b*;/ h L 



>^<-rv(::c*:y>5:$4x^) , :7 7 Ui?X^ b <;)P»9§ 
* U v X ^ 2 IC □ - Kf -5 o 

[0 0 8 6] |g5[i*^0^a)|IS£«q2r*&^o S5(zfc 

i^T, 1 5 o(i:7xu/TLfc$^g ( I ) -efey , 

[0 0 8 7] 1 5 1 (i^^ffi5S*JfflIUi^X5ii£^0S* 
^^gT-fc-DT. ^^ffi3S$lMUvX^ 1 5 2lC^^g 
iz^tt^S^^^'trgcDSyilL/^^-V^S-r^X^y^ 

^ - > * IS s -r -5 ^1 <;> T' fc -5 . 

[0088] 1 5 2l*^^ffi?i$IJSUv>X^"Cfc-3T, 

s*^^ I *syis-r:ij^sc^^gf::fct^T, a*^^ 
sc^^^so-r^e-^ Kiz^y<i!j$^Ftt^vx^/<^- 

[0 0 8 9] 1 5 3li^^g^^SPT?fc^T, :7x'>5^ 
Lfz^:^^^m (1)1 5 0i:^^St5i$fJfflil^v?X^ 1 
5 2<D-7X'57/1^ — >|Cj:y^^^1 5 A^±fS.^^t 

[0 0 9 0] 1 5 4(d:||fT**i^gJ^SCD^*&gT*fc 

^t<hAm) tLfz^, (1,2, - ■ 

M) (::i ^^y h-ro>^f5$1±fcMe'y h(D^^ffi?i 

affliui;x^H^<r)^*^^gi 5 1 *iS(t^o 

■C, ^^grzgy51*+i^»;t:^^g I (1 5 0) S7 

*UA^*S^e'y h/^^->$^^S£3I$q^UvX^fz 
-tr'yhLT^3<o Slt5Rofc»*^^gA<^^ffi§i^Jffll 
UvX^ 1 5 2CD-7X<7y^^— t,Otf&^^^^35: 
^^tf, 37x Lfc^^gA^— ^^gCD^CO 
ii^l::!*, -7X^/^5i->(3ttor^y^**iS^3t;^ 
"^X'&^tm^-r^o "tLX, ^<D^^\ *:7x-/5^t* 
$^ra3itllffliUvX^SS(OS5f:^^^l 5 1 S 
#SBL, ^^ffi5§flJffllUi?X^ 1 5 2<Df'y hiiMK<7> 
{it;b< o T* fe^xli^M K iz^^f -5 S*:^^^^ N o P ^ 
■r^o /<^->c7)^*;b^b^^^T*fltO)!»^SI<Ji^(zli 
S*^^S?S:rz^,-tr'> hL?S:<TS:t^ (S6#fiB) , ^ 
fc<iMK(^fi*<i r*fc*vtfS:*:^^^ I itm^c-rcitiz 

[009 1] ^6 {t:^^BM<Dmmm 2 <D^^m±myjm 

(DmBMmx&^o ^eiztsi^x, 1 6 oi*^^!^^^::^ 

[0092]^1fTrsetlen 00111111 

ooj (i^^ffi5ifiJffliL/i^x^rcTX^/'?^— > ri 1 
1 1 1 1 ooj ^m&'t^&^^'^mx&^o m2fTii 

Tadd &. subj (OS:*^^'^g Ta 
d dj Ts u bj CD 2 {iOS^^^^^lCj: 

yiSiiK^^x^^^gi 7 1 ^^^r^iBiaiT'feSo 

[0093]^3^Trioad &. storej liS 
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r I o a dj irS*^'^^ fs t o r ej 0)2 
[O 0 9 4] m4^T(D r I o a d J T I 

0 a d J c7)^r**y, •^^tjb^effl^y^g^sh.s^^Mi 
7 3$^^-^^lsi^-efe^o m^^(D r I o a dJ (iS 

ri oadj co^^r*fey. -^^uTEi^eii^yai 

[ O O 9 5 ] ^5 fT<D r a d d J (iS* T a d 

dj (D^^-efcy, ^4xA<6eisys*4x-5^^gi 7 4 
Tmu I tj o^^^-cfey. ^*i*<6®^ys$^ 

[O O 9 61 B7fTa) Ts t o r e J liS**'^^*^ 
fs t o r ej (7?^-efey, ^tL*^6 lil^ y ii$tLi>^ 
7 e^^^-r^lBi^r^fe^o msfr Tb r a n c 
h &. n o p J li*:*^^^^ TbranchJ t^:^ 

-5 ^ ^ t CO t? fe ^) o 
[0 0 9 7] ms^^mL, me(D^^BM<Dmmm2o 

Ai 6 ocomi ^TCO^^) ^A:bL, ^^ffiSifilt^Uv 

7.^lC^<0^^■C-^^b*lrU^^^X^/^^— > (1 1 
111100) SaS-r-S (I^5(D*7X^y^^z — > (1 
1011111) chliv;^^/^^— >3£)^m?5:^) e 

[00 9 8] m2frgCO^^^<7>3^a^'^A<7)IBf^ Ta 
dd &. s u b J Ii2^:*:^^(7)153^?5:a)-C:, "7;^^ 

[00 9 9] m3fTg^l^<if::::^n>/^A<75ia]^ ri o 

ad &. s t o r eJ 7!)<2 S:*:^^(7)|Bi^3£p(DT', -7 

7.>>/^^-:>iciicfciE>-ri=^^^i 7 2$^^-r^o m 

4fT r I o a dJ CDISi^lCt?£-Dr:7x*y^Lfc^^^A< 

1 S:$;^^a)^T**^(Dr*, ^^^^^SP 1 5 3 (i^^ 
ffiSS^JffllUvX^ 1 5 2$#.^L, ^X^y^^ — >lc«E& 
oTS:*:^^^ r I o a dj ^ 6 ii^y jg-T^^^ 1 7 

3 ^^js-r^o 

[o 1 o o] m5^T^7)Ia]^lc^^&oT, mmiz^:^^^^^^ 

fc^^^t^l^*^^ faddj <D^-(:&^<DV, 
ffi5l$tlfflIUvX^ 1 5 2(7)^;^^/^^ — >ICt?eoT, ^ 
^rHiiSgpi 5 3;b<^^^l 7 A^^mT^o 
[0101] m6^Ta)fa^lC^j!&oT37x»:;^Lfc^^^ 
tS*^^ Fmu I tJ (D^-Q&^a^TT, ^^ffl?i^J® 
bi?X^ 1 5 20^X':7/<^--VA<#^$;KT^^^^ 

i?£aji 5 3iCct y^^^i 7 5f3<^js,'^it^o 

lOl 0 21 mi^CD^mz^-oX, ^x'>^Lfc^^ 
fs t o r e J * 1 S*^^y'£lt3ti:co-C^^ffi5i$'J^ai 

iy^jT.^! 5 2<D-7X':7/^^ — >A«#^.$Hr^*^mi 
7 6A<^;$$tl^o 



[0 1 0 3] %8^lt TbranchJ ^^(D^VSil^ 
O-Vio^fi^, Fb r a n c h J ^^1 ^"C 

fc-S^h, ^^ffi?I$iJffllU'V?X^;b<#^$tt fb r a n c 

[0 1 0 4] JtP^o, :$:^B^T*I*, me<0^^^mOJi5 
^^:/a^^Ai e oims<D9t^<D'^'^m^^^^<f 

2 1 OTMi-&tf-tf 2 9<i<7)^*^^^CDlBi^^i&^^-r 
-i>0(zJtLT, *:^Bjr'(i-&tfT*l Hi(7)S:$:^^OlB 

[0 10 5] 

^m^m<'fs:^tt^iz, ^^m^m^miz-t^fzifyiz 
HiBT^ N o p^^mt^'Pta < 3^ y > ^ u ofij^sa^* 

[^®cDfsm>fe§£0j] 

[^1] *^5^a)S:*;^^*^-r^-cfeSo 

[^2] :4^^0^cDKif^C!l^^*r^T?&^o 

[^3] *^0ja)llffi^i1t^^^-ril-efc^o 

[1^4] *aE0^<Diis6eq 1 ^^-rur-fc^o 

[115] ^:^B^<D||JSCil2*^-riil-efc^o 

[US] 5f:^0jcDlii£05 2<D^^m^iS:^5^*^t-^-e 

[jl7] tt3fc(0:^J^^^^^C0|lfr:^j£*^-rS-C?& 

[^8] ^^(0§:M^'^i^mo±i&y3m^7r^-rmx& 

So 

[i&^(Ogi0J] 

1 : m^mmzfa-trv-^f 

2 : -^^g 

2 ' : 

3 : ^^SHihSS 

4 : ^ 

5 : 

6 : UvX^SB 

10, 11: ^^mmn^)f^:^ ^ 
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[He] 



(*m)setlen 0011111100 
LJ0OP:(*2fi=)add ⊂ 

(*3ff) load & store ; - - 



(llAff) load 

(*5madd 

(BS'itlmult 

(*7tf) store 

(*8*f) branch LOOPS, nop.- 



- - X2 
-X^^^XI 

-li^^^msxi 

-;5;!M^mxi 

-jfe*^!^X1 

-3l.$<^f'^1S-X2 



1 


1 


1 


1 


1 
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add 


sub 















load 


siore 
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load 


load 


load 


load 


load 
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add 


add 


add 


add 


add 






^175 (^6^1 




mult 
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store 


store 


store 


store 


store 
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branch 


nop 
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[@7l 



200 







— N bit xM(M = 6) 




> 


^^^1 




^*^^3 


N0P1 


N0P2 


NOP 3 
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[g|8] 



210 -^^tti.^l'D97Xv 



, ^ 

LO0P:(imadd & sub; 
(2f?}(oad S. store: 



& load 


^ load 


& load 


& load;- 


&add 


&ddd 


a add 


& add ; - 


& mult 


&mu{t 


& mult 


«.fnUt;- 


& store 


& store 


& store 


&store:- 



,221 





add 


sub 


nop 


nop 


nop 


nop 


nop 


nop 
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(2fT) 


load 


store 


nop 


nop 


nop 


nop 


nop 


nop 
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( 3^^t) 


toad 


load 


loal 


load 


load 


load 


nop 


nop 
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( AfT) 


add 


add 


add 


add 


add 


add 


nop 


nop 
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branch 
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